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DETAILED ACTION 
Claim Rejections - 35 VSC § 102 

1. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC §103 

1 . The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

2. Claims 184 and 185 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over U.S. Patent No. 5,580,523 to Bard. 

Bard discloses a method for effecting a microscale chemical reaction (abstract). 
Reagents are fed to a mixer and discharged to a microreactor comprising a surface defining a 
reaction cavity, which is capable of handling reaction volumes preferably between 1 nanoliter 
and 10 microliters (col. 3, lines 33-36 and 45-50; col. 7, lines 10-16). Figs. Id and 2 show a 
microreactor (100) comprising a surface defining a reaction cavity (4) with an inlet port in fluid 
communication with the reaction cavity for supplying one or more reactants thereto and an outlet 
port (11) in fluid communication with the reaction cavity for discharging one or more reaction 
products therefrom (col. 5, lines 36 and 37). Fig. 4 shows a microreactor (R) comprising a 
surface defining a reaction cavity with an inlet port in fluid communication for supplying one or 
more reactants thereto and an outlet port in fluid communication with the reaction cavity for 
discharging one or more reaction products therefrom (col. 7, lines 10-20). Fig. 8 shows a 
microreactor (507) comprising a surface defining a reaction cavity on which the enzyme 
penicillin acylase has been immobilized (example 4: col. 8, lines 53-67). The enzyme is 
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considered a catalyst (example 4: col. 8, lines 53-67). Aqueous acid and filtered BP is fed to the 
microreactor through an inlet port, such that the BP is converted on the wall of the reaction 
cavity and exits through the outlet port for ion exchange purification (example 4: col. 8, lines 53- 
67). Fig. 9 shows a microreactor (605) comprising a surface defining a reaction cavity 
containing a packed bed of Pt-Al 2 0 3 catalyst held at 400 degrees Celsius (example 5: col. 9, lines 
1-16). Liquid n-heptane is metered into the vaporizing chamber (604) (example 5: col. 9, lines 
1-16). The reaction cavity has an inlet port by which gaseous toluene is conveyed to the reaction 
cavity and first outlet port by which hydrogen is removed and second outlet port by which the 
heptane-toluene mixture is removed from the reaction cavity and fed to the separator (example 5: 
col. 9, lines 1-16). 

«<uu discloses that the system has an inner diameter of up to 1 00 micrometers to 
optimize control of residence time within the reaction cavity. It appears that the residence time 
is longer than the diffusion time for the reactants to contact the catalysts in Example 5 or 
reactants to contact the enzymes in Example 4. In the event one would argue that the residence 
time is not longer than the diffusion time, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify the method of Bard to have a longer 
residence time than diffusion time to ensure a sufficiently high conversion of the reactants 
whether it is between among reactants or reactants and catalysts or enzymes. Furthermore, it has 
been held that discovering optimum or workable ranges involves only routine skill in the art (In 
re Aller, 105 USPQ 233), such that maintaining a longer residence time over diffusion time is 
optimal for the purpose of high conversion and maintaining a longer diffusion time over 
residence is optimal for the purpose of efficiency of the operation while sacrificing o 
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Allowable Subject Matter 

3. Claims 116-118, 120-128, 130, 139-145, 147, 148, 150-160, 162-166, and 186-19 
allowed. 


4. The following is a statement of reasons for the indication of allowable subject matter: 
U.S. Patent No. 6, 190,624 to Romatier does not teach or fairly suggest the at least four 

catalyst materials are loaded into the four or more microreactors as a material-containing 

laminate comprising a substrate and the at least four catalyst materials at separate portions of the 

substrate as recited in claims 1 16, 123. 

U.S. Patent No. 6, 190,624 to Romatier does not teach or fairly suggest evaluating the at 

least four candidate catalyst materials for catalytic activity for the chemical reaction of interest as 

recited in claims 130, 139, 140, 145. 

U.S. Patent No. 6,190,624 to Romatier does not teach or fairly suggest simultaneously 

discharging a reactor effluent from each of the four or more microreactors to four or more 

microseparators as recited in claim 162. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth Quan whose telephone number is (571) 272-1261 . The 
examiner can normally be reached on M-F (8:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill Warden can be reached on (571) 272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 
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Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0661. 


Elizabeth Quan 
Examiner 
Art Unit 1743 


